Innate immune response in rainbow trout (Oncorhynchus mykiss) against primary and secondary infections with Yersinia ruckeri O1.
Response mechanisms in teleosts against bacterial pathogens have been widely studied following injection procedures applying preparations of killed bacteria. In contrast, investigations on immune reactions in fish which have survived a primary infection and subsequently have been challenged are few or lacking. However, knowledge on these factors during infection and re-infection could provide the basis for development of improved vaccines. The innate immune response in rainbow trout (Oncorhynchus mykiss) against Yersinia ruckeri O1 has been studied following a primary intra-peritoneal injection with 5 x 10(5) CFU Y. ruckeri, and after bacterial clearance a secondary infection 35 days later. The number of pathogens in the liver was measured with a Y. ruckeri specific 16S ribosomal RNA quantitative real-time RT-PCR (q-PCR) during the course of infection. The bacterial counts peaked on day 3 during the primary infection and were significantly lower during the re-infection. Re-challenged fish showed a highly increased survival when compared to the naïve fish receiving a primary infection indicating development of adaptive immunity in the fish against this bacterial pathogen. We investigated the gene expression of innate immune factors in the liver during infections in order to elucidate molecules involved in survival of hosts before adaptive immunity was mounted. Transcription of mRNA was measured in liver samples taken 8 h, 1, 3, 7, 14 and 28 d post-infection using q-PCR. The investigation focused on genes encoding toll-like receptor 5 (TLR5), the pro-inflammatory cytokines IL-1beta, IL-6 and TNF-alpha, the acute phase proteins (APPs) serum amyloid protein a (SAA), trout C polysaccharide binding protein, a CRP/SAP like pentraxin, precerebellin, transferrin, hepcidin and finally the complement factors C3, C5 and factor B. Infection elicited significantly increased gene expression of all the cytokines (IL-6 > 1000-fold), some acute phase proteins (SAA > 3000-fold) and down-regulation of complement factors (C3, C5 and factor B). SAA expression was significantly earlier activated during the re-infection when compared to the primary infection. The pattern of gene activation suggested that the innate response was based on pathogen binding to toll-like receptors, production of cytokines and subsequent release of APPs. In general, both the innate immune response and the amount of Y. ruckeri measured in the liver during the re-infection was much lower compared to the first infection, probably reflecting development of adaptive immunity.